Chromosomal aberrations as a contributing factor for tumor promotion in the mouse skin.
Tumor promotion in mouse skin can be dissected in two stages: stage I (conversion) and stage II. Whereas for stage II clonal expansion of transformed cells is believed to play a major role, the mechanism(s) underlying conversion is still a matter of debate. Because conversion can be achieved upon treatment with phorbol ester tumor promoters prior to initiation, it is unlikely to represent simply proliferative stimulation of initiated cells (due to epigenetic changes induced). Since tumor promoters exert clastogenic activities and, on the other hand, the clastogen methyl methanesulfonate proved to be convertogenic, the possibility arises that chromosomal changes are involved in conversion. Based on this hypothesis, several findings concerning the action of tumor promoters and the process of tumor promotion in the mouse skin system are discussed and interpreted: the frequency, reversibility, and transient nature of conversion, dependence of tumor promotion on DNA synthesis, induction of DNA breaks by tumor promoters, and the protecting effect of scavengers of free radicals. A model is presented suggesting tumor formation in mouse skin (and other systems) to proceed in discrete, genetically determined steps. Initiation is considered to be due to the induction of point mutations in a dominant-acting oncogene that becomes thereupon activated, whereas the decisive event in the conversion stage of tumor promotion is the induction of numerical and/or structural chromosomal changes with the consequence of loss or inactivation of gene(s) involved in suppression of the tumor phenotype.